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(57) [tttfFffif£(Z>flSH] 



(26)£ gB2 0 S%5-f > h (28)j^*ffiXTVl 

«regasfr(i2)<o»iBK:ff3tfanfe^^(i8)fc, 
fria^^(i6)^^^tr[i]tg^rgg cmj§a^> r (i6) tcERfw 

^ntV^^-f yfyi/- K (14) j^, 
/<y K(18 - 23) £ £ Affl 

mmxJ y f/U- K(14)tta»ga-3|4-C«agn, WEI 



70 



__28)©SH»J±xT^^ y 



h (26)£%2tDg2£7'f Vir^yh (28) £ OHCPEIK 

[»#*2] ^rfS^-Y y K(14 )<P*»«S *5cfcl/ 
KTiaeSS^-f y-tr^^ V h (26, 

ffirEesi^-f >-tr^y y h (26, 28) g>aapttBiria^^ v 

U- K(14)fc«rEe3£^-f >fc©BmLfc«lt 
-f y tr- ^ v £ J: -5 K 9e« L fc»fif*»tt fc 

- K(i4)(Z)i»aB^i»«-r^fri5gjS^w v-t^* > h (2 



3 

6, 28) CDSgaSte1iugax>f y *7l>- F (14) <P«aS (P— fiE 

[fflf*B5 3 mffa/N^(16), ArtE** y*:/u-F(l 
4) *5 ct tffriaMWi ^y K(18 - 23) ttWBfr ^MtfLZH 

T^zm^mimmw^mx-t y* 0 

E^-T ^fy^ K(14)g)|gltefef?±-rsfctf>tz:fr8B»J 
"»/<y F (18 - 23) ^6iEffiLTttlK SnfcffJk^ftQ 
4. 36) fe <j*T l^Mf:frB 1 IBfiavhSU -f y 

2)(P%BtZ jtf|p|Lfc^BS^6g6a LTl^ ^ffigE(65)£ 

^o^ffias(65)^cfc^TBfriax-r y f^i/- k(i 

4) ttttfl:(12)»BHjfcl»Sn TV^5af*g 1 E«©/hffl 

X -Y y 

[»*»8 3 WKgiS^-f y*:^ V h (26, 28)0) W 
SS^fiufBX-Y F(14)g)»a5fc^5VMrtt^-r 
£«&9-fe^-* V M142. 144:150. 152) fr^f 5fg#3g 

2 8a«®/haJ*-f y 

9 3 ffgg^-/(16) tefl(r3B^r(l6).hK:fifrKx 
^ y^lx- F(14)£6H3f 7-/(78)^tLt^ 
£ff*«5fe«<D/hSJX'Y y 

[If*® 1 0] lu§g^^(92) teitufax-Y K 

TS WS(90) &#», XY7fyi^-K (89) (p — «&*«r 
1^7^ V-tr^ y b (98, 100) (Pa§»g (P 3 PBK ^>f 

7f^i/- K (89) gd jgfeW frfe^f £ u^ wrfeggjg 
j5»#S5K«©/hl!x>f y 

1] l)MegaS7>f y&'>&< fcfc2S*©# 

1 fccfctf^CD-fe^-rf y h (110, 112:114, 116) 

£U#P#I3 £: LT »ft < £ ti 2 3* CD«J1«^ y K Cl 18. 119:1 
20, 121) £^<fr, ^ni:«J:oTiiB7Y!yfyi/-K(8 
9) teBifia feas^ >fv ir^ y h ©*r©HoiHlK©BBEfli!j 

^ y 

imxm i 2 ] iwrsESjai^ y k (is - 23) &ttffiax 

yf^U- K(14)^ElfeSnT^nP>C!)ffilJWl/1y F (18 
- 23) fcgffJSnfcfctK:, iufEX-Y y U- FU4) 

X-Y y *o 

im&m i 3 ] Mis®Jt»/N° v F g>««(i70) ttwrffi^ 

fy^P- K (162) (PWIBfcStt ^TV^ afrftg 1 IE 

^O/MiX-f y *- 0 

4] '>*< fct,3»0«K^y F (18.19: 
20,21: 22,23) fr^, ##*i«HWfi^CJC« LTEflfc 
<fctfBB0»ttBfcfrfB;*'f y F (14) £ x:ry 7" 

g«?S-ti- ^cfc -Sir fife g>^y KtHLTMWClEfflLT 
ES$nTV>^|f*3S 1 IE«©/hSX>f y tS 
[»** 1 5 ] iuf5X>f F(14)CP«fffc«f 



9 3 0 6 5 

eea£7>f y M26. 28)<p«saifcg>iig<p x7:p 

*>Sfflf*«2ia*©/hai^-f y^o 

i 6 ] m& 02) o^®±trgj_© 7 

X b )f(52, 58)hg207^hUyXH(64) ^tff 
U 

X-Y y f-^l/- F(14)g)^tw— &Lfcgri CPA^-y 
Wa^ffIB^2c7)7 * h h J§(64) EjgfiEU 

X>f yfyi/- F(U)feKifi*r§fc«)^|ff|B^ 1 <D^9 

X* h UvX h4"^y N y(i6)cr>jg^g)%2g)^^-yW 
□ fe^jflct, &tt(12)g)^BfeBtB3-t»\ 
BffiB»2g)/<^->c!>Bga4'K:gm#ftfeft»LT ^>f 
y TzfU- K (14)C9 [£l^ Wh^:^/N> r (16)^^(12)± 

VWP i 6:jgjaU "C^ft:(12)g>%afegmU , 
l(fia»3(0/^-vWP4'K:»»W-ftftft»L TaSi»(l 
2)±KWJ»gtf(18 -23) fc»jau 

C«W©»lffl*:«W3 
[0 0 0 1] 

50 [0 00 2] 

Atf. X^f y ^&/hffl^k-rSfc«)^*»ft:x-f y 

^Octd&^ftX^ y^ttftSfElK^x^O 

^frX-f y^tt*>««Hfe»4rt««»«gtSr+» 
t3/h$ <-T^-h{iT^^:V^c^tr, pJ-yc7)B#^X>< y 

[0 0 0 3] yfCttttLt, «^ • <a«^J 

(USD X-Y y ^J±««SfflS©ffifiiA<fl£<. 

|gia^y^ , «>-+acC#L'C*L<**V^ ^J^tf. Cl CO 

aox<< y ^co^as^ti^ y ^^i^gs^fcti^nct o 

50 <«c0, -tcofcfe^ftcWftEIKftK^flSTt-S. 5^ 



(2) 



(3) 

5 

[0 0 0 4] *fc, sfcffl-C&SfcttirW^ ■ 

[0 0 0 5] 10 

CDlflflfcU *S4#?Ffg4.740 t 410 ^mmm (R. S.Muller 
ftftfe "Micro Mechanical Elements and Method for the 
ir Fabrication" 1988^4 ft 26 B fflffi) Kffi«SftfcU 

Ktt*H«l#M : »4.754. 185 ^Wfflfi (K.J.Gabriel ft ft 
"Micro-Electrostatic Motor " 1988*£6J!28B) t3fE 20 

[0006] *%-w<DBm*. ^mfoxj ymmmt 

[0 0 0 7] 

[000 8] >f y *l±, 

v *7 u- Fl±*ftIiIBfla&ffi&1£;& UT3fi»±K:H 
jt$nSo dnKU:oTa6«:±K:»J*Snfc»J»»tt-fci 
«t ^» -Ci/SSn/clW* C J: 0 ^ys+it: tTIUK$ 



2 6 9 3 0 6 5 

6 

viz*? ^±c®jasnfce3£^ w vo2o©eat7>f 

[0 0 0 9] 

[0 0 1 0] ft2ra»ft*Jj£«\ 
[0 0 11] 

[5?Jg#J] M^$e>t:pi^#it^h, 0 10)11 
[0012] 01 (r^^n/c^:^^^ 1 ^^^Jco^'f y 

31^^ y-tr^y y h 26. 28J: osj«$n-cv>^ 0 :ne» 

Igl ££g2©g^-Y V-t^y ■> h 26. 28©M^«S® 

14**18:1* e>hi*s0, KMiiH 1 
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-b^Vyb26, 28M=fe»atTigBS:WftWKHi:s J: 
^coBflH<3!)fc«)^^'f K14ft0IE<5it-5«S 

[0 0 13] ftK:H3©a75£dft*JtRLTS&K:Btt 

/HLTSft:fc:|&^an* 0 A^fe^^-Y y-b^ > h26 
ts&ZflhlJ&m^J V-fe^-rf V b28ft^'T£ga!^'Y > 

i4«ifflfiv^iatt«ia-c& , 9. ^^yf/t'- Fi4^sft 
hash. «tt>r vtr-^v^*«siiia9K:ra--c*)-6«t-5 

J;tfH8fC&5c:fc^»SLV^o :/u-K14© 
«Sffi*5J:tfe2£v-f y-b^ y h26fc£U p 28©«8«Sfc*/\ 

tf. y^-^U- KttftSWt-S^lOOO^ iff 
100 S ^ oyfccfct/ffS 2 $ ^ n y-c&So 
[0 O 1 4] gaS^-f y-tr^V V b26, 28WU ;\-f\$<Z> 

$n^o e3S^-f y-t:^^ V h26*3«tt/280#T— 

jgosaaBtte2Sv>r y-ir^y > h 26, 28©ffigp^^»L 

TS»fttelf6n*£fcfc<g2!-7>r y-b^V y h26*5 

[0015] ^1/- K14^Eflffitt^*)S»^ I/- F 
140Dij§a$£{ga!^-f y-b^ y h 26&£ tf28©*S3$©3g 

^©easew-ftwu ifc^ot^d. c. 

it^X-f yff:45 0 SJUhLT, d(D^>f y^lOtt 
U— KHCOSW^eaS^^ y-b^ y b 26*5J:U f 28©& 

±■rg4 J ^©v^iifeS:A^;«-f•^^)^S©j^o. l j;9/hs< 




(4) SfF-2 693065 
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[0 0 16] SJfflLrtv K<3D*li8-19. 20-21*5^^22- 
23tt*/i*ft:l2CD*®±C»J5!iSnSo #*M8-19. 20 
-21*5cfcl/22-23<Z)ffl* ©fflfflly* v Kti^:/16<Z>ttift« 

SS^-f y-tr^ y h26*3J:r/28c7)^a5©ffiH^^/N> r 16 
KffiBfcCDPJ-C*^ yfyi/- K14ft»Stofc:ll]<g;*l* 

-i9c Ka*2o-2nrstj&sn-5o 

^ -< y-b^ y h 26. 28cr)^a5^0P^0ffE^tifiK^:U, * 

[0 0 17] X-f yfri/- K140!)|51te©9JC!)«IJ»fc L 

eas^-f y-b^^ y f 26^5 £mB<DKttm<Dwm<D s Pffi 
23&e>tf^eai^-f * y h26*5«to f 28<35M^^6 

^aKj^^ffi$ntV>^ 0 ^tie>cr)f?ihgi5tt34, 36^2 
fc4^5)MSh, gflffil^iATX-f >y^y U- K14 
^a«|36r0teft-r*^i:&l»ihU ^ U- K14©fiS«B5i: 
fejg^^ y-b^V y h 26. 28CD«gi50^Si:OP H l 1^fctt 

* »A * © <t t/#tt -f y tr - ^ y x «e ^ ft *i 

^F-T^o ^lha5#34*5J;U r 36^X^ ^y^-y U- 

h 26*5 <t 1/28 a n s mmm&m s T^^^tr 0^ 

T^Ci:ftPlili-r^o Cine>CDffihSB*f34*5<J:t/36fie 

at^-r v-t^y y h26*5cfct/28^p>HP»ftPBTe>n, t 

[0 0 18] M»©<t-5 VffiKfc^^tefifcOPflT 

a *5 <fc b ^ k n«a $ nfc »«c » o -r 

*J»/<y F 18*5^:^19, ^tiMP^^ K20*3«J:U f 2Hra 

fctf)\zmf&znz>o »ja>«Jw«^c*3j:i/D*ieas7-f 

y-bi/y y H26*3«J:Cl t 28^-tn^ntft3»SSnSo -t® ft 
5^ y h26*3«J:O r 28<!!)fia«tw|»ftLTtttt$nTl^*^ ^ 
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[0 0 191W:, K&B^£j&45° K^:lII<E-r 
£ -5 k^vwe u^wchj-t 1 <D'mj£m&<D%m 
m^Atettm/iy vmzmt&zti* asaprnffu-^wrH 

@ttu^;ur^0S^u^^i: Lx#«asnsi5ii:e-^u 

^^TftSo *J»fflT-^A*3J:t/Bfi»J»^y K 

2o*5j:t/2i^^-f **sn* 0 K14&3lft 
»5#m#*£jfcu -tntu: ot^u- k Mantes 

[0 0 2 0] L^L*j&^, 12 1 £jRSnfc<J:-5£**f 
W«»J«Ht-tA*3J;t/Bti»J!ai^y F 1-8*3 J: 1 9 K JK»c 

K14ftlHieSifC§lf+ltT«*#-r*o 
[0 0 2 1] L^Lft^^ X-f v *\§**y\zWfct 

Jci/BtiSJW^u/ F 18*5 J: ^19^. *©1!£SJ»/** K20 
*5ctU f 2nr«if&^n^>o J;oT4J5RSnfc 

*y KlSfe^tflQ^fcfiSJftJ^y K20*5ctU f 21O^— O^f 

[0022] a i © * >r * ztztbomimtem 

34)a^Md£^£;h,T^£o BIB X 4r-;ufl K> \z lijgf 

hb2<Dmi (Dmtf$)\.b 3 * a y^jpsKftsrsnso 
PBPHfcPHT e»tl/ci P54 *5 J; -ytfjffi L< 

TS#12©SSS:^»/a<*nSo 

[0 0 2 3] ^f:, m3(Db\Z.^^n^ J:^ \zm\.0 * 
? a >m£<Dy * h \s*J?s h©^2©JB58A«»l tf>®52 
CD±tif+^^n^ 0 /h$V>IHia560^c);U f 62^WP54*5J: 
l/56£#J£UfcC:CD^2<D:7 * b US?X b Jf 58<Z>BfcB £ 
ftfc-b®J;:fl£j5SSn£o 500*y ^X h a- A<£>J?£(E> 

- ^ A£j&4500;* y h a — a 
H63^»2C!)7 * h hg58cDSa5^®±t3M©$ 

So LfcA^T, /hav^{5tSn«3e<Z)5gffia565* ? IH«6 
0. 62tr^iCty t ctiE"C^J1634 ] ^^fiS$nSo 



(5) *Mfr-2 6 9 3 0 6 5 

10 

[0 0 2 4] ;W K14*»j&f 3 

63©±ffifc#3<B:7 * h U^JX HJB64*^jfcU ^U- 
K14©^^^^lSU^/N 0 ^-V^^£S-rs^i6^7^ h 

[0 0 2 5] ^t:, U- KMtt^-^Afc 

<* l*fe© SUB 63_bfc&<z> 3*1^:7 -f ;uA68£rft-#t"S;i i: 

x?$>9> l«»oSi:J;otWfgh4:i:*!fSL 

hM4CD4"'ijSra-3T^J5ESn, ■tflDttJLO't'^ttJi 
Sft©iI©fMi:ilT^I»o l^)ftStgit5 7 
* h US>* M^liR****,, M?L86(9JE9cD&a)}9Ji 
63©Rffl*nfcgB*H±>f #y 5 -U y^C^^TlRW 

[0 0 2 6] H30 c KiSiSftfc J: -5 ^:/16&B{ift 
-t&tztblz^U- K14ftB-3T*& 1 . 5^n ycr>J¥£ 
KlSjCD? * h U^* Mf74#^J5SSft*o 7* 

74, 58*3J:tf52<3E)a^»*»*trJ:oT, S*12cD^S 

f^U- K14©tt?L66CDi[Sct 0 fc^UhSV^&S:* 

[0 0 2 7] ^CDWf^T?> JiffSOO * y h n - A© 

$cD^cD^76tiy * h US** h »74©Bffl®Jrt>fc-pTI 
fd"»-Sn. MP70<7)S£F fc 33g9-r&o ^^^^Ati, 

□ 7o©/aasc*5v^"c2Eft:i2<3!)Hfm$nfc t^^f v 
[0028] mi%(omm\zy * v u^x h 77© 1. 5 

2.0 5 9 n ya)J|£S©JlA*f+»Sn. 7*F'JV^77 
-f i:«toX^r+ y ^78fflfi[)R«f^A^-y^}g^Sn, 
MP70CD_h*CD^r + y -/©A * - y SStB $ n 

tr*5V>T, + ^ ^^-yo)ffi}H*3«fcafMP70tt«)o 

^r^ ^^ , 78*(iA^:/Ny'16*5 c tU f tt^80^^^$nSo 
^^y-^tt, >^U- K14(3!>«ig80*3J:U p «ia66©M*J: 

[0 0 2 9] x-f y^-io*i«»W^i8#Jt:«J:»?»K ® 
2©7*M/i?^ b@^-^^T^®f SikTO^ * hi/ 
^xM$:ilSflXiiL, H3©di:ffiiSX^Snfc 
J: -5 ^ ^ ^ - A *5 J: U&<Dm IGCDm&fflft * << * y 5 
- U >m*t4:i:i:J:oXB25ns 0 

[0030] «ffiwtrx>f -;fyi/- KHottfteett^N 

50 M±cr>^tba50 r 65^S»12CD^®±tr^oTV>So S^Hi 
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ms&&m2<Dmm±iz®mmm¥£tj:z7i'- km* 

PbIPHStPHTTEHU tntJ:ot^l/-K14i:*ftl2 
-T^o ^U- FHIi^rt v ^78£ J: oT^n :/ 16**6^1 

[0031] nm*v v\sjbm23^xf\zmm^^( y-b^ 

^ v h26*3<fcV28a£r/^ff±ffl3H-34i3J:^36<Z)»S (H 

[0032] m4iz7jk2ntzm<D9zmm<DX'( v+wv 

(i, *-f yf/l/- K89©«i«5j&*gai7-< y-b^y y h 
98*>J;£/100 ©«»95±«3«ttLTlHlte-r5 J:-5»r*jaa 
nTV^^o rcD^JKWIJz*3VvT, /^92<z>ttg90f±;*>f 
K89+©tt?LcDiIS«fc 0 * S V^i£§^J#oT 
»#*»»94**T*>. COT^#*a5#940^£tefc 
Jg^>f y-b?V y h 98*5 <fctf 100 9 
L/c^otX^yf-yL'- K89JilHlteSn, »J»^y K 
187VM21 (0 1) Htftlftaixfc«iJ»«^A*5J:tfBCc»: 

ox*j5sanfc»«#^«j: oTess^-r v-fe^y y h98 

*5<£t/100 fcWftCl&^SixafcaE), K89<9ffi3Ui 
SJ«fl^C*3J:a f DC«J:oT^J5S$n/ie3S7-f >98*5 
£t/100 cr>»«5li;^«i:o-ce3l^-r >-tr^^ y h98*5 
J:m00(Di8gBfcSfc£ o J&1000*y h n-Ac^Jp 

Kft'>V 3 y©J:■5 3^3:Si«^♦:©«V^JBl02 
^-f y-b^ V h98*5cfct/100 <D±mzm»2tL. ?\s 

- K89#e^-Y y-b^V > h k.mMLxmtb?&zt. 

n/:ff«fE«7^ y-tr^V > h 98^ 100 t. OPIt^I 

yfyi/- K89fc£aS^>r y-fe^y V KDSSBRflt/hS 

y *-87*»irc££;i ^^SWSn^W 

[0 0 3 3] 05i:^$ntv^J;?i:, 
ftt©g3S7>r V-fe^y y h 110. 112$fcl±114. 116j&*»J 
W/*y K*fll8, 119 . Stttl20. 121 KlWftHS-* A*5 J: 
tfB*SlR«J^fitl&L. Sm^J y-fe^y V h 110 *5cfc 
CFl 12 SfclilM ^^t/llStzSIJ^l^-^C^cfct/D*^ 
S?»i:«fet5:i:»:«J:ot^>f y^^U- K87KEUK 

[0 0 3 4] H6C3S4n/iJ3iJa>9IJSffIK*5V^T, X 
*y ^U — K120 lifiaS^-Y y-b^y y h 122 *5£t/12 
4 U d. c. fcii/fiMSIf 



4#W=-2 6 9 3 0 6 5 
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120 *3J:i/e2S7-f y-b^y V h 122 *5J:t/124 &1/K 
%m*v K 126 *5<fct/128 «u 7U-K120 &&Xf&2k 
U y-b^ yy M22 *5cfcl/124 CDSS8|SA«^n25 tZ>M 

«L"0^£ 0 yu-K120 <DSHa$127 *icfctfl29 W\ $J 
»fi-§-C*5«fcO f D***J»^y K26 *5<fct/128 KffcJ&S 

HElteSns^gaSv-f y-b^V v M22 *5cfcl/124 © 

/o ^35130*5^1/132 fc-tn^n*3i«yK*»t- §«t-5K 

U-K120 ©aK©@<teS:ffjt31i-So 
[0 0 3 5] HI £iRSn*><fc-5£. X -f v \s — K 
14C9*B«5*:gai7>f y-b^y y h26*5<fct/28<9S3tf£:tf> 

y h26*3«fct/28©fflffl*®_b^»tt P>nfc/hSV^«^ 
ffigpi38 *5«fctfl40 \Z «t 0 X^f y f^l/- KMCD«Sa5* 

sr fcfi»»©»a»*»*ff -5 J: -5 a c: 1 1 «r 

^ J:U r 28(7)^a5^)*®MiS©50%<*: V^ffl«tti: L 
[0 0 3 6] H7 tjKSnfc^-f y ^©»J©HaSffJt*3 

v^t. x-f y^^u-KMo ©^fflaptt^tose* e>nfc 

S^*5 < tZJ f ^^CD^Ogi55>M2 *3<tt/M4 *?&?Z> 0 

w^a, ma©H»»ic«ti£ux«7BiosB»ttioo 5 

^ n yc^S^ x50^ ^ oyoRS-efc^TtAV^ 
[0 0 3 7] eSSv-f y-b^V y h 146 *3 «t 1/148 
n^n^J&9SP#150 *5J:t/l52 *^tfo ^7^035^15 
0 *5cfct/152 ti^U-KMO O^^OgP^^^a^J^lB] 

lHlte$n/ch^, <^lhgi5#154 *3J:i/156 tt^U-KM 
0 hfcmU y-b^V y h £0)?$<D3-T¥* Vftfffi 1 

[0 03 8] ±ieoHSE^Jt-^LTi[E^^n 

^4 y-bi/y y bcD&tymv&ttm *5J;t/l52 cd^H 

[0039] 0 8cr)»f®H^3^$nTv^i) .tat. SJffli 
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